IrTe 2 is a layered compound with trigonal symmetry ( 3 1 P m ) as shown in Fig. 1 (a vectors and fundamental reciprocal lattice are displayed in Fig. 2(c) .
In order to unveil the origin of the new structural modulation, we have calculated the charge susceptibility ( )
The electronic structure of IrTe 2 for our calculation was investigated employing the full-potential linearized augmented plane wave (FLAPW) band method implemented in Wien2k code [25] . In addition, the generalized gradient approximation (GGA) was adopted for the exchange correlation potential, and the spin-orbit interaction of Ir and
Te ions were included in a second variation manner. As shown in Fig. 2(d The small difference may originate from the commensurability effect when lattice is involved. As comparison, the charge susceptibility calculated without SO coupling is also shown in Fig. 2 We found that superconductivity emerges below ∼3 K as soon as the DW transition is suppressed with Pd intercalation or doping, while pure IrTe 2 does not show superconductivity down to 0.32 K [27] . This trend is demonstrated in the low-temperature magnetic susceptibility and resistivity data shown in Fig. 3 . For x=0.02, diamagnetism appears below ∼2.2 K (Fig 3(a) ), suggesting the onset of superconductivity. Consistently, resistivity of this sample decreases smoothly to zero around this temperature ( Fig. 3(b) ), suggesting bulk superconductivity. For x=0.03, the bulk superconductivity is evident in the full shielding diamagnetic signal and sharp resistivity transition at 2.68 K. With further Pd intercalation, superconducting temperature (T c ) decreases, and superconductivity is no longer detectable at x=0. 1 . Pd doping in Ir 1-y Pd y Te 2 induces a similar trend of superconducting T c , but at higher Pd concentrations. Weak superconductivity appears at y=0.03, bulk superconductivity is optimized with T c =2.99 K at y=0.04, and superconducting T c decreases with further doping beyond y=0.04 (Fig. 3(c) and (d) ). Note that the magnetization data in Fig. 3 (a) and (c) are after correcting the demagnetization factor of each specimen. Both intercalated and substituted specimens with nearly optimal compositions exhibit large shielding fraction of ∼100%, but Meissner fractions (i.e., field-cooled (FC) magnetization) of all specimens are negligibly small, indicating the presence of bulk superconductivity and also strong superconducting vortex pinning. For comparison, the reported largest shielding fraction of Cu x Bi 2 Se 3 is only around 40% [17] . In order to reveal the detailed nature of superconductivity, magnetic hysteresis loops of x=0.03 and y=0.05 were measured at 2.0 K and 1.8 K, respectively ( Fig. 3(e) and Fig. 3(f) ). 
